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2.4.2 Isotopic ratio analysis 
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Version : B 
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MODE OPERATOIRE D'ANALYSE POUR LA CONFIRMATION DE L'ORIGINE DES 
METABOLITES DE LA TESTOSTF.BmVE PAR CPfi/r^MP, ^ 
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COLONNE 

Type: 
Longueur: 
Diamitre interne: 
ipaisseur du film: 



INJECTION 

Mode: 

Temperature injecteur: 
Volume inject^: 
Solvants dc rinfage ALS: 



CONDITIONS nc. 

Temperature initiale: 
Gradient de temperature; 



Temperature finale; 
Temps d'analysc: 
Pression constante: 

INTERFACE 

Pi&ge i eau: 
Ligne de transfeit; 
Four k combustion: 



coNPrnoNs sm 

Mode d'acquisition: 
Programmation de I'acquisittoQ; 



DB17-MS JW Scien 122.4732 

30m 

0.25imn 

0.25tun ASSURANCE QUALITY 

LNDD 



Splitless (insert splitless) 

280*^ 

IfiMul 

Solvant A: Acetonitrile 

SolvantB: Hexane APPLICABLE 



le 



2 8 OCT. 2005 



TO'C pendant 1 min 
70->271»Ci30°C/min 
271''G->281^ k 0.6»C/min 
281°C pendant 3 mtu 
281->300X4 5»C/min 
300°C pendantSmin 
45 min 
Ajuster le SI i environ 870s 



-lOO-C 

SSCC 

SSO'C 



^%% 



riEL 



ions 44, 45 ct 46 

Tensps d'acquiqition total:2580s 

a 100s RG open 

il 30s RG close 

k 160s RG open 

& 190s RG close 

a 220s RG open 

i2S0sRG close 

i 750s HS close 

i 2000s HS open 

i 2400s RG open 

& 2430s RG close 

& 2460s RG open 

i 2490s RG close 

& 2510s RG open 

4 2540s RG close 
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Batch Data Processing Results 



^r ta File Name 

^^torun Setup File Name 

Blank Subtraction 
_Eac}<:ground Subtraction 
""Reference Gas 
..?ef Gas Delta iC13) 

Ref Gas Delta (018) 
^"urrent Time 

Current Date 



230706 

230706 

Disabled 

Disabled 

Enabled 

-34. 

-19. 
21r23 :49 
23/07/06 



50 
30 



No. 



Sample Details 
Name 



Elemental Isotopic 

Weight Ref % Comp Delta 
(mg) Type (C) (C13) 



(018) 



J 



J 



1 stabilite 1 

2 stabilite 2 
I 3 stabilite 3 

4 Mix cal IRMS 003-1 

5 Mix cal IRMS 003-2 

6 Mix cal IRMS 003-3 



7 Mix cal Acetate OOlA-lOOng inj 

8 Blu 1 pool 4 F3/45U1 inj 2ul - 

9 178/07 995474 F3/45ul inj 2ul 

10 Blu 1 pool 4 Fl/SOul inj lul 

11 178/07 995474 Fl/50ul inj lul 

12 Blu r pool 4 F2/500U1 inj lul 

13 178/07 995474 P2/400ul inj lul 

14 Mix Cal Acetate OOlA-2 



0.000 Sam 

0.000 Sam 

0.000 Sam 

0.000 Sam 

0.000 Sam 

0.000 Sam 



-31.51 -41.1 

-32.22 -39.5 

-31.59 -40.3 

. 000 Sam 

0.000.- Sam -30 

O.OO'O Sam -3 

0. 000 Sam -30 

0.000 Sam -3 

0.000 Sam -2 

0.0 00 Sam 
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-25.21 
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Sample Details 
Name 



Weight Ref 
(mg) Type 



Atom % Atom % XS 
(C13) (C13) 



! 1 stabilite 1 

2 stabilite 2 

3 stabilite 3 

4 Mix cal IRMS 
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6 Mix cal IRMS 

7 Mix cal Aceta 
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10 Blu 1 pool 4 
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F3/45ul inj 2ul 
Fl/50ul inj lul 
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F2/500ul inj lul 

F2/400ul ini lul 
te OOlA-2 



Sequence virifiie par : .li^., 

Remarques : 



0.000 Sam 
0.000 Sam 
0.000 Sam 
0.000 Sam 
0.000 Sam 
0.000 Sam 



1.07659 -0.0346 
1. 07582 -0 . 0354 
1.07651 -0.0347 



0.000 Sam 
0.000 Sam 

0.000 Sam 
0.000 Sam 
0.000 Sam 
0.000 Sam 
0.000 Sam 
0;000 Sam 



1.08310 - 

1.07733 -0. 

1.07699 -0 

1.07809 -0. 

1.07812 -0 

1.07960 -0 

1.07095 - 

-25 .21 
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Data File Name 
r^older 

5ample Name 
' Sample ID 
, Sample Position 

Injection Size 
^.Sample Type 

Method 
,'"3atch Name 
: .RunTime User 

Acquisition Time 
r Current Time 





Data Processing Results 

DATA_010 

230706 

Blu 1 pool 4 Fl/50ul inj lul 

5 

0.0000 
Sam 
M-AN-41 



micromass 
13:11:34 Date 
13 ;56 :19 Date 



23/07/06 
23/07/06 



I ' Analysis of Reference Gas Data 

L Ref Delta 13 = -34.50 Ref Delta 18 = -19.30 



r, Time 
1; 122. S 
182.6 
p., 242.7 
'■ '■ 2423.5 
L-' 2483.5 
2533.5 

u ■ 

Std Dev Of Fit 



Major 
8.633E-E 
8.640E-E 
S.674E-E 
8 .603E-E 
8.553E-e 
8.S73E-e 



Ratio 2/1 
1.1780E-2 
1. 1780E-2 
1.1780E-2 
1.1779E-2 
1.1779E-2 
1.1780E-2 



1.5656E-7 



Ratio 3/1 
4.2529E-3 
4.2531E-3 
4.2530E-3 
4.2523E-3 
4 .2524E-3 
4.2528E-3 



1.9660E-7 
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Analysis of Sample Peaks, with Background Subtraction 
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dC13Pk dC13Bkd dOlBPk d018 
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f 1473.5 3.27E-9 3.4193E-8 1.1885E-2 4.1658E-3 

[_ 1763.2 1.29E-9 1.4952E-8 1.1865E-2 4.1785E-3 

1826.6 3.77E-9 4.6201E-8 1.1879E-2 4.1729E-3 



-30 .80 -58. 95 
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Optima GC 1.67-2 - Manual DP 



File Edit View Calculate Report Parameters Status Help 

i; Daia Filename: DATA_G10 Folder 230706 

L: Date : 23/07/06 Time : 13:11:34 

Comment : Blu 1 pool 4 FIBOui inj lul : 
Parameters Automatic DP Params 
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Data Processing Results 



Data File Name 
r-Folder 

Sample Name 
' Sample ID 
,,. Sample Position 
■ Injection Size 
'Sample Type 

Method 
!"Batch Name 
[ RunTime User 

Acquisition Time 
r Current Time 



DATA Oil 

230706 

178/07 995474 Fl/50ul inj 


lul 


6 

0.0000 
Sam 
M-AN-41 




micromass 

13:56:22 Date ; 23/07/06 

12;23:08 Date ; 24/07/06 





! Analysis of Reference Gas Data 

L Ref Delta 13 = -34.50 Ref Delta 18 = -19.30 



"! Time 
1 122 . 6 
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Ratio 2/1 


Ratio 3/1 
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Analysis of Sample Peaks, with Background Subtraction 
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Optima GC 1.67-2 - Manuat DP 



UP: 

File Edit View Catcutate Report Parameters Status Hetp 

Data Filename : DATA_On Folder 230706 

Date :23/D7;0E Time : 13:56:22 

Comment : 1 78(07 995474 F1 iSOul inj 1 ul : 

Parameters Automatic DP Params 



Date Processing Main Graph 



Graph Cursor Lines Window 

1-OOE-fi, 



e.OOE-9- 



n 6.00 E -3- 



r 

L 

D 



L) 



D 



£ 

=1 



4.00E-9- 



S.OOE-9- 



a )□! 



OflOE+O 




" a 



I'l Ti II <H ' f-r 

200 400 



Itulaor 



600 



aOO 1000 1200 1400 1600 1800 2000 2200 2400 
Sees 



D 



!_' 



( ■} 



USADA0161 



^50 






P. 



n 

r ^ 
i ■ 

r; 

n 



I -E 

M 



o 

rsi 
(M 
■0 

n 
S 



m 

1 

2 ■ 
£ 

O 
£ 

V 

tJ" 

u 

< 



o 


m 


- 


c 


r>l 


-rH 


Ik 


[n 


H 


3 


D 




H 




^ 




^ 




r^ 




o 


in 


n 


r4 


w 








CM 

M 
Q H 

S 3 



o 
o 

0) 

C 
"0 



c 


■H 

4J 

U 
(0 








u 

c 



0) i4 

i' B <i> 

c a s 

Ij TJ 11 Z •" E 

CUE C 3 

H Ij 3 0) M Z 

ID -d 1-1 H 

ID u :3 iJ a u H 

H II 0' in E ffl 13 

-■H a U C IB 'H -rt 

In O < M M S > 



1^ 



< hi 



<-s 



-^11 



■8 




^ 



S 



S 



Vr, 


O 


o 


o 


o 


o 


o 


M 


+ 


+ 


+ 


+ 


+ 


* 


Q] 


fU 


(U 


OJ 


V 


D 


\n 


T 


rj 


c^ 






3i- 
< 


T- 


^ 


^ 


^ 


*" 





-^ ^ o 






CM T- 



LJ 



USADA0162 



-^3i 



Data Processing Results 



Data File Name 
c -Folder 
■ Sample Name 
^"Sample ID 
, Sample Position 
; Injection Size 
'-Sample Type 

Method 
' Batch Name 
L RunTime User 

Acquisition Time 
-Current Time 



DATA_012 

230706 

Blu 1 pool 4 F2/500ul inj lul 

7 

0.0000 
Sam 
M-AN-41 

micromass 

14:41:06 Date : 23/07/06 

16:02:44 Date : 23/07/06 



j i Analysis of Reference Gas Data 

!_■ Ref Delta 13 = -34.50 Ref Delta 18 = -19.30 



y 

c 
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Time 






Major 


Ratio 2/1 


Ratio 3/1 
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1.1779E-2 


4.2525E-3 
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Analysis of Sample Peaks, with Background Subtraction 
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File Edit View Calculate Report Parameters Status Help 
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Data File Name 
^.Folder 
j Sample Name 
' Sample ID 

Sample Position 
: .Injection Size 
■, Sample Type 

Method 
r'lBatch Name 
; IRunTime User 
'^'Acquisition Time 
^...Current Time 



Data Processing Results 

DATA_013 

230706 

178/07 995474 F2/400ul inj lul 



0.0000 

Sam 

M-AN-41 



micromass 
15:25:49 Date 
16:10:31 Date 



23/07/06 
23/07/06 
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Analysis of Reference Gas Data 
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50 Ref Delta 18 


-19.30 


Time 
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' 182.6 

242.6 
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2483.5 

2533.5 
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S 
8 
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471E-8 
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Ratio 2/1 
1.1780E-2 
1.1779E-2 
1.1779E-2 
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1.1778E-2 
1.1777E-2 


Ratio 3/1 
4.2535E-3 
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4.2521E-3 
4.2522E-3 


Std Dev 


Of 


Fit 
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Analysis of Sample Peaks, with Background Subtraction 
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optima GC 1.67-2 - Manual DP 



File Edit View Calculate Report Parameters Status Help 
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Commenf : 1 78/07 995474 F2M00ul inj 1 ul 
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Data File Name 

Folder 

Sample Name 

Sample ID 

Sample Position 

Injection Size 

Sample Type 
Method 
Batch Name 
RunTime- User 
Acquisition Time 
Current Time . 
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Mix cal Acetate OOiA-iOOng inj 
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0.0000 
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M-AN-41 
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Analysis of Reference Gas Data 
Ref Delta 13 = -34.50 Ref Delta 



18 = 



-19.30 



Time 

122.5 
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2483.5 

2533.4 
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Std Dev' Of Fit 
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Analysis of Sample Peaks, with Background Subtracti 
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Data Processing Results 



Dai:c FiJs Name 
Foider 
Ssniple l\ame 
Sanpic iZi 
Sanpic iosicion 
In'jecticn Size 
Sample lype 
Meuhod 
Batch Natie 
RunTime User 
Acquisition Time 
Current Time 



DATA 014 




23070S 




Mix Cal Acetate 


OClA-2 


2 




0.0000 




Sam 




M-AN-41 




230705 




micromass 




20:39:04 Date 


23/07/06 


14 :24 ;44 Date 


24/07/06 



Ref 



n 



r- 

i : 

l: 



Analysis of Reference Gas Data 
Delta 13 = -34.50 Ref Delta 18 = -19.30 



Time 




Major 


Ratio 2/1 


Ratio 3/1 
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p Std Dev Of Fit 2.3526E-7 3.3G47E-7 

""" Analysis of Sample Peaks, with Background Subtraction 
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File Edit View Calculate Report Parameters Status Help 

Data Filename : DAT A_C1 4 Folder : 230706 

Date : IMJIOS Time : 20:39:04 ; 

Comment : lv1iKCalAcelateO01A-2: 230706 | 
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ENREGISTREMENT 



Codification : E-FCR-06 

Version : E 

Date :24/l 1/05 

Page : 1/2 



FICHE D'ANALYSE / RESULTATS GC/C/IRMS 



Echantilloii : 
Repertoire: 



178/07 995474 



230706 



Instrkiment : GC/C 

CO et paraphe: 



S Isoprime I 



Valeur isotopique du reactif de derivation: 



-53 



Fraction Fl fmetabolites de la cortisone et du cortison 






Blanc urjnaire 


Echantillon 




SI 


1 1 K6lo6tio 


SI 


1 1 K6toaiD 


Nom du fichier 


Data 010 


Data 010 


Data Oil 


Data Oil 


tr(s) 


867 


1474 


867 


1478 


trr 


- 


1.700 


- 


1.705 


Intensity (nA) 


3.7 


3.3 


4.0 


4.6 


5 ' C %o mesuree 


"30.80 


■24,55 


, -31.64 


-24.10 


5 ''C %o corrigde 


- 


-21.56 


1 
1 


-21.06 



Fraction F2 (Ketos) 





Blanc urinaire 




Echantillon 






SI 


Etio 


Andro 


SI 


Elio 


Andro 


Nom du fichier 


Data 012 


Data_012 


Data 012 


Data 013 


Data 013 


Data 013 


tr{s) 


868 


1232 


1257 


866 


1230 


1254 


trr 


- 


1.419 


1.448 


1 ' — — — 


1.420 


1.448 


Intensity (nA) 


2.7 


4.5 


5.3 


2.2 


4.0 


3.4 


6 "C %o mesuree 


-29.94 


-25.34 


-24.98 


-30.07 


-26.43 


-27.71 


6 '^C %, corrigae 


■ 


-22.43 


-22.03 


1 


-23.63 


-25.05 



Fraction F3 (D 


Ob) 














Blanc 


urinaire 






SI 


5p Adiol 


5 a Adiol 


' 5P Pdio! 


Nom du fichier 


Data_008 


DataOOS 


Data 008 


Data 008 


tr{s) 


867 


1305 


1337 


1652 


trr 


- 


1.506 


I.S41 


1.904 


Intensity (nA) 


6.2 


7.1 


2.3 


3.6 


5 '^C %B mesuree 


■30.66 


-27.54 


-28.40 


-26.65 


8 "C %o corrig^e 


- 


-22.18 


-23.22 


-21.63 





Echantillon 




Si 


5P Adiol 


5a Adioi 


5P Pdiol 


Nom du fichier 


Data 009 


Data 009 


Data 009 


Data 009 


tr(s) 


867 


1305 


1337 


1652 


trr 


- 


1.504 


1.542 


i.905 


Intensity (nA) 


6.8 


5.5 


2.6 


3.3 


5 '^C %o mesurSe 


-30,05 


-28.82 


-32.12 


-26.61 


5 "C %o corrtgee 


- 


-23-73 


-27.72 


-21.58 
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1 

1 
1 

valeur de reference d'une population t§moin' 


Echantillon 

dans les normes 




6 "C %o haute 


fi '^C %o basse 


oui 


non 


1 ! Ketoetio 


-17.58 


-26.27 


V 




Etio 


-19.56 


-26.10 


^ .^ , 

X 




Andro 


-18.43 


-25.02 




X 


5P Adiol 


-18.55 


-26.97 


X 




5a Adiol 


-18.59 


-27.40 




X 


5P Pdiol 


-18.25 


-25.55 


V 







Blu 


Echantillon | 




A%<, 


A%o + 0,89So 


A%o 


A%o - 0,8%o 


Etio - 1 1 Ketoetio 


-0.87 


-1.78 


-2.58 


-3.38 


Andro - 1 ! Ketoetio 


-0.48 


-3.19 


-3.99 


-1.79 


Sp Adiol- 5(5 Pdiol 


-0.55 


-1,35 


-2.15 


-2.95 


5a Adiol -5p Pdiol 


-1.59 


-5.34 


-6.14 


-6.94 



Seuil de nositivite de TAMA : 5'^C%o(metabolite) - 5'^C%o{compose endogene de reference) > 3S6o 

S'^C du compose < -28%o 
Variation maximale admissible liee a la methode: +/- 0,8%o 

Conclusion 

L'analyse de I'echantillon par spectrometrie de masse de rapport isotopique (EC3 1) indique une 
origine exogene des metabolites de la testosterone, coherente avep une prise de testosterone ou de 
!'un de ses precurseurs. j 

L'origine exogene des metabolites de la testosterone a ete objectivee sur la base d'un 
appauvrissement isotopique de 3.99%o et 6.14%o, respectivement pour les metabolites androsterone 
et 5a androstanediol. 
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